Summary 8 armadillos each received 50 mg clomiphene citrate daily for 5 days. 7 of the animals showed an increase in plasma progesterone to a level indicative of ovulation (> 10 nglml) within 6 days of the last il\iection. In addition, the administration of clomiphene caused the urogenital smear pattern to change from dioestrous to oestrous.
The 9-banded armadillo is potentially a unique animal model for genetic, transplantation and teratological studies because it normally delivers monozygous quadruplets.
However, the use of this species as a laboratory animal has been hindered because of its failure to breed in captivity. If ovulation could be regulated, artificial insemination would be a plausible alternative.
Clomiphene citrate, an antioestrogenic compound, competes for oestradiol receptors in the hypothalamic-pituitary area and thereby creates a hypooestrogenic state (Wu and Prazak, 1974) . This causes the neurons in the tonic centre to release gonadotropin-releasing hormone and the pituitary responds by releasing follicle-stimulating hormone and luteinizing hormone which initiate follicular maturation in the ovary and, subsequently, ovulation. The purpose of this study was to induce ovulation in the armadillo using this synthetic nonsteroidal agent, clomiphene citrate. fed a mixture consisting of dog and cat diet dirt (Louisiana soil), and water, once daily. A large b~wl of food was placed in each pen in the afternoon and removed the next morning: as some was always left it was not possible accurately to determine food co~sumption.
For 4 months (February-May), the ammals were anaesthetized weekly with ketamine hydrochloride (20 mglkg im) and 2-3 ml blood drawn int.o a heparinized syringe from the superficial femoral vem. The blood was kept in an ice bath, centrifuged under refrigeration, and the plasma removed and frozen at -20°C until assayed. Clomiphene citrate ('C!omid'; Merrell-National Laboratories, Cincinnati, OhIO 45215, USA) was dissolved in sesame oil (50 mg/ml) and injected sc in a volume of 1·0 ml once daily for 5 days. At the last injection, animals were anaesthetized and a blood sample and urogenital smear obtained. The smears were examined wet but subsequently dried and stained in Giemsa solution for a permanent record. Additional blood samples and smear.s .we~e obtained 4, 6, 8, 10, 12, 14 and 27 days fter inJectIOn. Progesterone was measured by radio-Immunoassay (Thorneycroft & Stone, 1972; Peppler & Stone, 1976 , 1980 , with simple ether extraction of the steroid hormone followed by incubation with a specific anti-progesterone antibody. The separation of the free from the bound radioactive steroid was accomplished by incubating with dextran-coated charcoal. Aliquots of 0·05 and 0·10 ml plasma were used for .e~ch assay. The mean within-assay coefficient of vanatlOn was 4·7%.
Results were analyzed by Student's t test using 95% confidence limits.
Results and discussion
Plasma progesterone levels before and after the clomiphene injection are shown in Fig. 1 . An animal that failed to respond was omitted from the calculations. Weekly progesterone concentrations were averaged for each animal for each of the 4 months before injection and these individual monthly values were then used to derive a monthly mean. In the nonpregnant armadillo, plasma progesterone remains at a baseline level of about 5 nglml during most of the year, rising to 10 nglml following ovulation and returning after about 3 weeks to the baseline level if fertilization does not take place. Levels above 10 nglml are found when a functional corpus luteum is present (Peppler & Stone, 1976; Peppler, 1979) . In the present study, the values during the 4 pre-injection months were 2·4-4·4
nglml, increasing to postovulatory levels on the last day of injection in 2 animals, by the 4th day after injection in 3, and by the 6th day in 2. When the values for the animals that responded were averaged for each day, progesterone was not significantly (P < 0·05) increased until 4 days post-injection ( Fig. I) , but remained increased for 27 days after the last injection. 3 animals were killed during this time and each had a corpus luteum in one ovary. Although Enders & Buchanan (1959) found no intelligible pattern in the vaginal smears they obtained from armadillos, D' Addamio, Roussel & Storrs (1977) recently reported cyclic changes in urogenital smears similar to those observed in the rat. In the present study, the urogenital smear changed from a dioestrous pattern (leukocytes and epithelial cells) before clomiphene administration to pro oestrous (rounded epithelial cells) and subsequently to oestrous (cornified cells) 4-8 days after the last injection in 6 of the 7 animals that responded. This change in urogenital smear accorded with the alterations in plasma progesterone and with the finding of a corpus luteum in an ovary. These findings suggest that clomiphene citrate may be useful for inducing ovulation in the 9-banded armadillo, and that this may be done within 6 days. 
